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Resume, - te developpemem de [a gonade des femeUes de la population de Cohitis paludicoia 
du fieuve Jarama a lieu a partir de la fin de Mars, et aucune aetivite gonadale n'aete observee 
pendant J'hiver. Le frai est fractionne et il s'etend de Mai jusqu'a Juillet. La relation entre la 
longueur standard (SLi des poissons et la feeondite (F) est : 

Log F = 3.180 4- 3,173 Log (SL) 

Summary. — Gonad development of the females of Cohitis paludicola in the Jarama river occurs 
from the end of March onwards, no winter gonad activity being noted. Spawning occurs from 
May until July and is fractional. Relationships between standard length (SL) and fecundity (F) 
is given by the equation : 

Log F = 3,180 + 3.173 Log (SL) 
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Since the description of Cohitis paludicola by de Buen in 1930, very few taxo¬ 
nomic or other observations have been published on this species (Bacescu 1961). 
This dearth of information is generally the case for all species of Cobitidae in Eu- 
rope and, especially with regard to reproduction in natural populations, as for 
example in the different European races and subspecies of C. taenia (L,) the only 
information available is that given by Knaaek (1962), Maksunov (1969), Lodi 
(1967a and b, 1980) and Rohotham (1981). 

The present work was therefore undertaken, in order to study the population 
of G paludicola of the Jarama river, with particular reference to gonal development 
and fecundity. 


MATERIAL AND METHODS 

Between January 1980 and August 1981, monthly sampling was carried out 
with electric fishing gear, in the stretch of the Jarama river, above its confluence 
with lhe Lozova river (province of Guadalajara). For the general characteristics 
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of the area sampled see Lobon-Cervia and Torres (1983) and Lobon-Cervia & 
Penczak (1984), 

The 340 specimens captured for this study, were fixed in 5 % formaline in the 
laboratory and, several days later, gonads were transferred to Gilson fluid i Bagenal 
& Braum, 1978). 

The low absolute fecundity in this species allows for an accurate estimation 
of the total number of eggs, for which the gravimetric method was used. The total 
number of eggs was counted in ten specimens and the error attributable to the me¬ 
thod was found not to exceed 5 %. Fecundity was determined in 40 females cap¬ 
tured in May, June and July, and monthly frequency distributions of egg diameters 
were calculated in at least 5 females per month. Diameters were measured in a 
light chamber in arbitrary units. Further information on the growth, density and 
production of this population is given in Lobon-Cervia & Penczak (1984), Standard 
length (SL) was used for all specimens, 

RESULTS 

The proportion between sexes in the 340 specimens taken is shown in Fig, I. 
All specimens over 6.5 cm S.L. were females, males clearly predominating between 
5 and 6 cm. 



Rg, 1. Sex-ratio with relation to length in 340 specimens of Cobitis paiudicola. Pooled 
monthly samples captured in River Jarama, F = females and M = males. 

The gonadosomatic index (lg), gonads' weight as a percent of body weight, in¬ 
creases proportionally with S.L + in females (Fig, 2) and therefore the seasonal go- 
nadial cycle was studied in females between 6 and 8 cm S,L. (Fig. 3). Males were 
excluded as manifesting very few changes throughout the year. 

Figure 3 shows that the gonads start to develop from the end of March on¬ 
wards. spawning begming in May and continuing fractionally until late July. From 
this month onwards there seems to be a quiescent period lasting until the new 
development of the following year. During winter there does not seem to be any 
gonadial increase. 
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Fig. 2. Relation between gonado-somatic index (lg.) (log scale) and standard length (L*;* mm) 
of femaJe C paludicok from River Jarama. m December-February. • June, 
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Fig. 3. Gonad development pattern of female C paludicola from Jarama River, Points repre¬ 
sent individual fish. 

Analysis of seasonal development in ovum size (diameter) confirms this cycle 
(Fig. 4). There was a considerable increase in ovum diameter from March onwards 
and a long spawning period over 60 days (2 months), thus confirming a fractional 
spawning, no winter activity being evident. 

Absolute fecundity (over 8 arbitrary units) determined in females captured 
throughout this period and estimated for two periods. May June and July (Fig, 5) 
has shown that the number of eggs within the 8 arbitrary diameter units was greater 
in the former period than in the later. This difference, analysed by a co-variance 
analysis, was significant of P < 0,05. 
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stributions of monthly egg sizes of C paludicola females from River Jarama. 


s between fecundity and length ($L) in these females were exponential 
i (May-June and July). The following equations were obtained by the 
method, on a log : log scale (Fig. 5). 


ay-June : Log F = 3.180 + 3.173 Log (SL) 
ne : Log F = - 6.678 + 4.941 Log(SL) 


(r = 0.57, P { 0,05) 
(r= 0.85, P< 0,01) 
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Fig. 5, Relationships between standard length and fecundity of C. paludicola from River Ja- 
rama, • May-June samples, » July samples. Equations 1 and 2 in text, 

DISCUSSION 


Egg development two or three months before spawning has already been des¬ 
cribed in some species, not only in Cyprinidae like the Gudgeon (Gobio gobio L.) 
(Mann, 1980; Lob on-Cervia & Torres, 1983) or the European Barbel {Barbus barbus 
LJ (Hancock 1979) but also in other species from different families, such as Pike 
l Esox lucius LJ (Mann, 1976) or Galaxias vulgaris Stokell (Cadwallader, 1976), 
Nevertheless this kind of development, although apparently a general phenomenon, 
may have some exceptions as is shown by the fact that the iberian Nase (Chondros- 
toma polytepisi Steind.)) develops its eggs gradually throughout the winter and 
spring (Lobon-Cervia, 1982) 

The proportion of females to males in our samples of C, paludicola in the river 
Jarama, 1 : 0.97 in favour of the females, does not differ significantly from parity 
and is similar to that found by Gambetta (1934) in Italy and by Robotham (1981) 
in England for C. taenia. However, the dominance of females at the length intervals 
over 7 cm and their scarcity at the 4-5 cm groups suggest not only a high male mor¬ 
tality at early ages, but also the possibility of sex reversal, already noted by Lodi 
(1967a and b) in some Italian populations of C. taenia and suggested by Robo¬ 
tham (1981) for his British population of the same species. 



The larger the female is, the more the eggs and the heavier the mature gonad 
are. Robotham 11981) has also shown that in his British population of C. taenia the 
diameter of eggs increases with age, but this correlation could not be tested in our 
population 

Spawning by the Jarama population is fairly long and fractional l Fig. 4 & 5), 
lasting, as it does, from mid-May until late July. Clearly this period is longer than 
those put forward by Sterba (1962) ( Aprii-June) and Maksunov (1969) (May-June), 
Fecundity is, in turn, lower than that reported by Gambetta (19341, 1400 eggs 
being the maximum found in the largest specimen (9 cm) and 400-1100 eggs in 
6-8 cm specimens. 

Cobitis paludicoia has no more than 2-3 reproductive years and the reproduc¬ 
tive cost, as measured by means of the gonadosomatic index, does not differ 
strongly from other cyprinids. 


REFERENCES 

BACESCU, M., 1961, - Contribution a U systematique du genre Co hit is. Description d'une 
espece nOUveUe. Cohitis calderoni, provenant de EEspagne. Rev. Roum . SioL t 7 (4) : 
435448. 

BAGENAL, T, & E. BRAUM, 1978. Eggs and early life history, pp. 165-201. In : T. Bagenal 
Methods for assessment of fish production in freshwater. I.B P Handbook n° 3. 
Black. Scient. PubL, 3 th.ed. 

CADWALLADER, P.L.. 1976, - Breeding biology of a non-diadromous galaxiid % Galaxies vul¬ 
garis Stocked, in a New Zealand River. J. Fish. hiol*. 8. 157-177. 

GAMBETTA, L. t 1934. Sulla variabilita del Cobite fluviale I [Cobitis taenia L.l e sul rapporto 
nuirterico del sessi. Boll. Mus. ZooL 4war. Comp. Torino , sr, III, 44 (57) : 193-194. 

HAN DCOCR, R.S., 1979, - The annual cycle of intraovarian egg size and fecundity of the 
Barbel Barbus barbus in the River Severn. Freshw. biol. ,9 : 535-542. 

KNAACK, J., 1962. Zum Fortpflanzungsverhalten des Steinbissers Cobitis taenia . Aquar. 
Terrar. 15 : 41-45. 

LODI, E. 1967a, Sex reversal of Cobitis taenia (LJ. Experientia, 23 (6): 446447, 

- 1967b. Inversjone sessuale in Cobitis taenia. Arch . Zool. Ital. y 52 : 129-135, 

1980, Hermaphroditic and gonochoric populations of Cobitis taenia bilineata Ca- 
nestri (Cobitidae, Osteichthyes). Mon , Zool. Iral. t n,s, f 14 : 235-243 . 

LOBON-CERVIA, J,, 1982. Population analysis of the Iberian nase {Chondrostotm polylepis 
Steindachner, 1865) in the Jarama river. Vie et Milieu, 32 (3) : 139-148. 

LOBON-CERVIA, J. k S, TORRES, 1983. On the growth and reproduction of two popula¬ 
tions of Gudgeon {Gobio gobio Lj in Central Spain, Acta Hydrobioi f 25 : tin press). 

LOBON-CERVIA, J. & T, PENCZAK, 1984. - Fish production in Jarama River, Central Spain. 
Hoi. Ecol w { in press). 

MAKSUNOV, V.A., 1969, The .Aral Loach, Cobitis aurata aralensis, Vop. Ikhtiol.. 9 : 320- 
325, 

MANN, R.H.K. 1976, - Observations on the age, growth, reproduction and food of the Pike 
Esox lucius (l,) in two rivers in southern England. /. fish biol. , 8 : 179497. 

1980. The growth and reproductive strategy of Gudgeon Gobio gobio (LJ in two 
hard-water rivers in southern England. J. Fish biol., 17 : 157-180, 

ROBOTHAM, P.W.J., 1981, Age, growth and reproduction of a population of spined loach 
Cobitis taenia (LJ, Hydrobioi , 85 : 129-136. 

STERBA, G., 1962, - Freshwater Fishes of the World. Studio Vista Publ. Britain. 


